Activation of beta-adrenergic receptor induces Na(+)-dependent inward currents in acutely dissociated motoneurons of bullfrog spinal cord.
Effects of adrenergic drugs on single motoneurons acutely dissociated from the lumbar enlargement of adult bullfrogs were examined. The dissociated large cells were identified as motoneurons by retrograde labeling with a fluorescent dye. Adrenaline caused membrane depolarization with a decrease in input resistance. Under whole-cell voltage clamp conditions at a holding potential of -70 mV, adrenergic drugs induced inward currents in a dose-dependent manner. Adrenaline was more potent than noradrenaline. Under K(+)-free conditions, adrenaline (10(-6)-10(-5) M) induced inward currents which were blocked by propranolol (10(-6) M) but not by phentolamine (10(-5) M). CoCl2 (1 mM) did not affect the currents. Substitution of choline+ in the recording solution for Na+ abolished the currents, but tetrodotoxin (TTX, 10(-6) M) had no effect on them. The adrenaline-induced currents exhibited a characteristic voltage-dependency: the conductance became large at hyperpolarized membrane potential (-150 to -30 mV) and approached zero at the depolarized membrane potential (greater than -30 mV), but was never reversed up to 30 mV, suggesting that the currents are different from non-specific cation currents. Substitution of isethionate- for Cl- in the recording solution had no effect on the voltage-dependency of the adrenaline-induced currents, whereas substitution of choline+ for Na+ apparently attenuated the voltage-dependency of the currents. These results indicate that adrenaline induces Na(+)-dependent inward currents through activation of beta-adrenergic receptors in bullfrog motoneurons.